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Preface
It is my pleasure to present the reader with the special issue of the Journal of Computational
and Applied Mathematics devoted to Probabilistic Methods in Combinatorics and Combinatorial
Optimization.
It is frequently said that major advances in a )eld of mathematics (or more generally science) are
achieved by incorporating methods and ideas from other areas. This is certainly true for probabilistic
methods. They have been successfully applied in various branches of mathematics, including analy-
sis, geometry of Banach spaces, graph theory, random matrices, and combinatorics. The introduction
of probabilistic techniques to study various combinatorial problems took place in the fourth decade
of the 20th century and is generally credited to Paul Erd1os. It quickly developed into a major tool
repeatedly used in many areas related to combinatorics, complementing more traditional, analytical
methods. The general approach is to introduce a suitable probability measure on a family of com-
binatorial structures (often discrete uniform measure, if the family is )nite). In that setting, many
parameters of interest become random variables, and thus can be studied by utilizing a rich machin-
ery of probability theory. One advantage is that by enriching the context, more detailed information
and thus deeper understanding of the underlying phenomena is obtained. Thus, for example, one
can study permutations of the set {1; 2; : : : ; n} from the probabilistic perspective, by introducing the
discrete uniform probability measure on the set of all permutations. In that setting, various quantities
like, say, the length of the longest cycle, or the number of cycles, may be viewed as random vari-
ables. Consequently, one can ask questions not only about the typical length of the longest cycle,
but also about its distribution function, higher moments, various modes of convergence, or the joint
distribution of cycles. All of these provide additional information that is otherwise hard to verbalize
and quantify. Integer partitions, set partitions, tableaux, or random graphs are just a few examples
of combinatorial structures whose study has been signi)cantly impacted by the use of probabilistic
techniques.
Perhaps the most important single contribution to this )eld is the development of what is now
called the probabilistic method. This powerful technique allows one to prove the existence of com-
binatorial structures with desired properties without actually constructing them. This is accomplished
by introducing a suitable probability measure on the set of all structures of interest, and proving that
the set of structures with the sought properties has a positive probability. Today, over 60 years after
the introduction, probabilistic methods are still very much a “hot topic”. One of the main reasons for
this continued interest is a crucial role that is played by randomness in theoretical computer science
in general, and in average case analysis of algorithms, in particular, coupled with the fact that this
area provides numerous interesting combinatorial problems.
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Of course no single volume can provide a comprehensive review of a )eld as vigorously devel-
oping as this one is. Consequently, the 18 contributions presented below provide only a snapshot of
the most recent developments. However, it is my hope that they will give the reader a good picture
of some of the current activities and future directions.
It is my pleasure to thank all the authors who contributed to the Special Issue. I am also grateful to
the referees of the manuscripts for the excellent work they have done. While they remain anonymous
and their contribution to the volume is not visible to the reader, it is nonetheless very clear to the
editor. Thoughtful remarks and suggestions led to signi)cant improvements in presentation in several
manuscripts. Meeting tough deadlines was not easy sometimes, either. Thank you all ! Finally, I am
grateful to Jet Wimp for inviting me to edit this Special Issue, and for his guidance throughout the
course of the project.
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